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A*^fi)tL,T. ftf$.2tifz7o-zrm®7ny7L.\z& 

a £ c a d mm ommz ntz&miz g aw & ts z. 

[f»#JS2] «fflS3E«l«>CADS®S:ffllrJT^SW3£tS 

^jsk y o ^ 5 a s n s d - 7ifmftf$. * ? ? 
mmmfe&mv cad hs^ 

CADHjBO«5R*nfctt«Cj(rE*€*S*38«»ji*n 
[»*«3] **3e«OCADHiB*fflt»Ttf*W3t« 

\z wfe-r « ^msn^tscDSJSfflsss k^t, 

*»je*©CADHB*E1*i-*HiBei*»4:, 

t»i)£ie»©cAD0®'s©s : )i*-ttfi*Ji^-rsA73 

»SJ^i»O|trfECAD0S*ffl^T|ftiaA^a536>e.A73 

a nfcjt^rt^ icseo t mg y d - zr m& y □ & ? a * 
&i$.-2ftftmmzfa-zrmi&-7atf7/±\z&?Ttijmm 

ft^ttlfEC A D 0®»C#iitrS!l5£iKftS^S5 1 . 
»iffl!£&©lWffiCAD0®£*^-f*££*>K:, iffifEiBS 



$$^¥8 - 2 9 15 2 

05 &<DmnmT'ffitfL£titzz.£&®mt-f2,mj£m3izei 

[0 0 0 1] 

[**±©*l/ll#»] *?£W\t&m%.y>) (£TF, r-7- 
10 5/ J £<^3) ©CADSffl£JHV*Tffig«!5£8{eD7*D- 

[0 0 0 2] 

mo&&M&: © fc ©£ffl "7 — jr ©¥®±©^8; 

#3 \z it u — if <ott&mts.*r m zmfct CDT 

30 [0 0 0 3] jffi«W£*ttJ*ffc*i*K.fcoT, f^SHf** 

[0004] -t<o+Te»a«wj£*te»5£tt*©iRj± 
mfe-tzrctbiztezfa--?* 

45 ^«B^oy5A4#itr6. 

[0 0 0 5] b^L. y 3 -f^7i'S#t:<t7T9 

50 i803£^«ffl!lStg^«|6]±^=tfA<tWfc«>tClS(«an^C 
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fCt. j6«*3£tllS:«ffl-&-r'7-^OCADHiB**iJ 

[0 0 0 6] BgB3£B«^ie>B5fcLfc«!lje&g 
ft (=#7c£«W5£«-CttK££5^Ktt3?-r£X • Y 
• Z©3BBtt-?BtfSn<E.glHBBB) »'*5tt£ffl5t 

ft it^ATmmm^mam n x t» « B«jSEt§?ft - t to t> © 

tttfflf****)**^ 7--5'©BB*«tMEBBfc 
BBK^bttSiMW** 0 teBBBtfJ: < it 

ft€:IS:^T-5o 

[0 0 0 7] «*jnt«*ttJSLawTyo-yg»y 
\z£-3x&mmfemx"7-2&mfe-t2>m&<D, ft*© 

tBfflffllgf 9 0*^ifiJ$ilTH5. d©*§-&©ffi 

mmfem 1 1 ttg»»3eanuB&«B»je«T, t°d- 

7*z:&^H^CB»e«EK3t»T*BB«#"&. 

Tt»«. :7n-:/H:7-*te£»UfcBIHK:B*& I 5fi£ 
T*B^7*D-7*T&-5. 
[0 0 0 8] MJEBB/^-^B^BBS 0«. j&tgzRf 

WSttB*B«T**jR»8 4tf»S±£LT*B3tlT 

[0 0 0 9] Sfc, 0K*&aBB9 OteCADBiSSriE 
B-TSBBBttB9 1, 7*o-:7«KflsB7*nif5Z»& 
1 1 h fcffrfcSttfc r/n-^BBO-TBUfcyx 
y9?*-7a—-7W*GtiM9 2, »jtttB©»a*-r 

■&B5&6Bffla»9 3. fifA^lfflj&Si^Sta 
A^/SP9 4. CADBSSSaVf &£<!:t>l::aSBB© 
«ffli*«**t««w»9 5*6iil/TiJ«**lT 

s«f a fc * fc 5 s - * * g&-r & * 9 6 mm 

*.6*IT<^*. fc*. WJtftJ»/r--*»*BB8 0^ 
g| BT -5 5 s — 9 tt 7 s D - 9 2 T ^ D - fig. 

[ooio] M7 -mb -®9 izft&cD&mmmmcow 



8yo^7AM, 0 8«iai^. m 9 BBsgBBBao 

[ 0 0 1 l ] 0 7 C*5^T, {£B*ftSBBEB» 9 1 \Z 

eb £ n c a d m s © * tt a -r « 0 ® * a ^ 9 

05 4*^}f^-r-5<k Uf^yi 0 1). *^g|59 5KB 
^T5ffl*5«S?tll, U^s/7*1 0 2) . igfRZtl 
fcHB*J&fc#&«sBB#ttB*-*a»H©as£BBB 

£^-r<& ut'^i 0 3) -r^T©B3e 

10 1 0 4) ; ^n-^BttfpBR»9 2TftTO«g»# 

7^10 5) . MSnt^D-^ffllOTiJi^is; 
^£tt Uf7/10 6) . f»fi';j©«TOS 
gP9 5(C«*^tl-5 Uf7^10 7) . f^BBtt. 
15 fe^S59 S\zm™2ntzft®%:MX*»mffiifttj:^fr£ 
(7x7^1 0 8) . ^»aW**»-5«'&tt 

9) o •T^TWyn-T'iSiiSyD^^A©^ 

20 [0012] mstz&^x, ftmmwy-9om i &&n 

ft£t3:£Lfc Uf 7^1 1 1) £. iljilgl9 0 

-efm £ nfc 7° n - -?tm> f a if 5 a ©a 0 a* sr^gi 

#*tA^)SP8 3A^em^-r-5.i: ttfy^l 12) . H 
I»l§g9 0TMSft&yn-7gK7'Di'7A^ 
25 ^-^&8R8 5fc±t>TB«SnfcB. jgflJtftiJTO 8 
llcAAStlS (Xf7^1 1 3) . JfcK. im&ifiX 
iiU8 3ji»6B3e*««-r*i (X^-yT'l 14) . A 

lT7-?«Sn (7x7^1 15). B5£x-:? 
30 8 2 TSU^x 1 - * *<«BS tlTMBHB)99EaHI> 

8 4K^Stl-5 Uf7^1 1 6) . 
[0 0 13] H9l:fi^T, StttBB/^-^BISEBS 

&9 4frt,m*-rZ>£ Uf7^12 1) , 7-^©$l 

35 iz.m%k&7 : -9^m9 6i:±oT«»snfc«. ase 

B£Batt9 3£AA3tt« Uf7^122) . & 

^B«^AAtf9 4»&«BltB4nMB«B^r 
*£ Uf7^1 2 3) , *3RStlfcrtBKS6t>TB3t 

BB^tta^n (x^-vt'i 24) . iaa^nfciBijgjg 

40 ***B*»9 5KlB5«atl*ti:t>fc. H®IE«^9 1 
CIEBStl* (Xf7^1 2 5) „ 
[0 0 14] 

[BB^BftUA^fTSBIB] U^L^c^e.. d©J: 
■5ft:tie*OW3t»aBB»4*oBH*«**. 
45 <-f) **IBI«*«ffl l/JitJTT' P-^g8^D ^5 

aBBtUT2*©BB«*« < £5'»iJ4*. LWoT. 
MBJKHBB«tBBt=«E«. 
50 (n) iiB6«*ttfflUtti»T^D-^j|tt^ay7 
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(A) WM&JWX&^Wrnm&mWztUTb-fn- 

(n) ^D-^iK^D^7AfflM®J&Sll^liCA 
D^®©<*ftj|/j:;!>*e>fi : -5©T, li^S XftEC L-^T 

C\) Wje**fcCADBWfc»&tr»6tt. #<©«!l 
5£S£m© tf»*» « a^ow W L 

■oasb sr. wj&B**cADB«MH* 

(h) »je«»/5 f -i'«jicsE«8 owu-i? 

[0 0 15] *^^CCD=k5^*«$^T!&$tXfe 
fc©T. «iaiB*0/hSV»fH|t»l*-rft«K«lJ*"C* 

■effjj»w««iB<. sec, M5t«gm^cAD@®c* 
m * * c 4 * s w 1 1 * . 

[0 0 16] 

M^Mtsfcftwft] *WStt. HfiiBgiflftji 
(R?-*&«>K:. 7-jrOCADHi«JI^TMMIl£i 
©yD-»/D^7AS;Mb, ffM££tlfc7 p D- 

wte»je-r*ME**jg*o*sffl«35rfte. 7-*©i 

o ft r 4 fc 7° □ - 7m& 7° D ^ 5 A ft ffr& U 

T. MSnfc^n-^gB^D^^AI: 1 
*JE*r*CTiKJI€U. C A DHiBO* 

5t * nfcttfll e ftifl C» * iitj J: o \z L Ac . 
[0 0 17] #fgSf!«. 7-^CCAD@I^ffl 

? 7 - * ft g 14W \Z M £T * «Ha4£& ©MefflS^Sc 

ft. 

o ^ t ^ o - 71m -f u v 7 a ©m* ft f^««3&««*-r 

(#) f££i#at«d5£ ft ii^-r -5. 



^i¥8- 2 9 15 2 

(h) «Meis*ocADBaiB^o»a*tt«*^*#*« 

05 W *S«*#CADHBf©Jftfc*n&ttfifcift« 
[0 0 18] Sfc, #fE93«. 7-?©CAD0ffiftJB 

ft. <-f) 7-*©CADHffi*Eirr*Blffieii«l 
6 4. (D) teit#*t. ^D-^K^Dy^ACDf^fiS 

1 4 mmmfemi nz&zmfe&mm 
u *sK«^«»o»a*tt«*»w"j--6x*aJi 7 

15 4. (A) 7-£©CADHMftfflV>TA2l8Pl 7*>6 
A^2nfc^rt«Kt¥oT7 , n-7«g&7°n£'5Aft 

^rifr*yn-y«»fpjs»i 4 4. <-> fisjssnfc 

7°D-7i&&7n^A(::<fcoT&|g«!l5£8U 1©$[5£ 
lbffs£tim-SM£ffi*tt 1 2 4. (*) j^Siffl^tgi i 

»3t7*-^*3fW 1 3 4. ('s) A^SPl 7i»6AAS 
tlfcJfiwrtftKfie-aTjWettjftftCADHlBteWatfW 
J©IS*«a*-«l 5 4, (h) 7-^©CADBMft^ 
*-r-544fctC, SS5£*S*ft*^-r?)«^S5 1 8 4. 
25 ?>ffl^tfc. 

[0019] sfc, fflMmm&mozfa-zrm&fctfLW 
i 4. M&tnmfti 2. mje^-^sbms 1 3. r^ss 

S*S*«ii*» 1 5 ft 1 #©tt*«T*Jfibfc. 
[0 0 2 0] 

30 MPffl] *KWC«kn«, fPHMff3&»HiBeit»l 6KE 
tttaftfcCADHtBOit»*»eKar*HiB*A*»l 7 
a^aHRTSt, «*»18l:RSt4CADHiS««* 
^nfcCADEHCif*^ lOOHJtJt 
*tf^lll#*<A*»l 7*»6»jR-r*i:. 

35 ft©7°D-yiSSS7 p Dy7A^7 P D-7'SSS^ffl5l 4 

fBMf*. 8fc«***iyn-y«tt*aT|HI 

h«(& 4* ^ i^tKB l . vmwt nn\s.xiiu 1 7 *» 
40 o-^mk-Jvifv&iimfemwmi 2i:A^sn. t* 

a — 7«J»7n^5AK«fcoT«BI»je«l 1T7-? 
45 T«r»*Wt=. f^*#a>«A*»l 7*>&«Jgtt*©«ii* 

feBft«*-rs4. aajt«r*s^«p i snw&msktfi 
cAD^B©«^^nfc&Bf'gftWJc#iAsns. 

[0 0 2 1] 

50 ^D-yi7Sft^-r. 01 iz'mT&oiz. *5iWlz&2>W 
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-£©CADHffi*ffl^TAa«l 7*f,AASnti 

icse -a t -f d - y n y 5 a e^jstr « y a 
mi2, mmmizwki iTm^ntzm^-^^ 

1 7*>SA**tl&#&j5?rt«PCa'pT»€tt**CAD 
HiB»::»atfWjeiS*»i&*» i 5 . V—9 <DC ADS 
S^j^-r-Stt'blC, W&iSI&SrS^r SS^SR 1 8 

[0 0 2 2] W£MfWl2. ISr-^iK 

*»1 5»41-3flDm-J|C«rtK:*riE**lTU*. Lfctf-D 

1 8^fn^*llOT*«i:<!:ttH3STt)SK fc 
[0 0 2 3] H2&Z*B3£*%lBf;:fl;.&M£ftia 

[0 0 2 4] H2fc*3^T, f-r, -7— :7<E»CADB® 

AOfpJ5R*^3l#*«»w-r*i: Uf7^4 1) . 
^tlfc^^t'^oT 1 ^©SSJgtt&KotAT^n— 

«f**»CADHBi©«**tlfctt«fcei!iWK«a**l 
•5 (*7-y74 6) . 
[0 0 2 5] B3fc*JHT. f^*#*»7-^©«SflE« 
(Xx-y7 P 5 1) ft. HffiGlftffil 6KE 
tf£*lfcCAD0®©<t , a>6.&15TSHffl£;\*J8Pl 7 

Saa* I 6^*#* I CADHiBC5«C3ft>SBEaraS«BI 

5) . ^d-^«b^is»i 4T?i«a-r*ja:»H©*3t 

OOWStt**^*** 1 A** 1 7*>6»^-r*t (X 



9) . g^SRl 8tC"/D-ySgS*t«^$n^) (7f"> 

«g& * ax £ 3 u ( t, x y 6 

05 1) , IBJ«a«£WntfA*J* 1 7*»6«€*»Rr« 
Ut7^6 3) „ 

[0 0 2 6] W3£*»««*n«t. fMSftfc^n-^ 
10 aJ3£^#t**ai3t**T-5 Uf7 7'6 4) . 

wjesnT^snfc. fls«#39»^.**i 7 

15 5"C«Jgtt*«iCADHlSO»**nfc 

[0 0 2 7] $ 6> tC. (mtW^TOSlJlJJIt© 
MftPSTrUfeti^SftuNWU (Xf7^6 7) , 5£T 

20 «Xtt£#*i&Stt$&) SfcBXf 77"5 7 GK&ftgt 

a6a. xt'y7'6 i -cftmmw, a^ssi sir* 

A*tf 1 7*»63FA6ttfBf*#ijEr* Uf»^6 
25 2) . 

[0 0 2 8] ^-^©^SkoaiJtW***!* 

30 [0 0 2 9] SfcCHflsWtt^D-yjISiSyDy^A 
jfc) co^J^Ift^Ta., 04tt«l)£ffifiim©Jg^ffi*^ 
H@ (£±) . JEWm (£T) . C&±> 

35 nxir»«. a 5 tt*^»«to«^*StftKwr»fc*o 

HT, W-mm (Jt) <tiE®0 (T) C>**<*StlT^ 

a. 

[0 0 3 0] Ttl 0 d<Dft®&Wl£-?2>m 

40 icftsRUTRjer*. 

0 d 0Wj£#rfij©»* (R) ^SnTlr^SRHtt 
45 TOi^2 lfl*. rxY¥ 

50 Xfi&tcift^^n^iifefC, l^S©^ (MA) £iS9 
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Bir,6 2 2£. (ik&±.\tm lOciott 

»£, &I*E<dB££ r i 5 o j txirtzii. r?-9 

<T)m.*Mtitfi ri 5 0J ri 
5 OJ KffcJtStl-S. 

[0031] &&®<Dm%.m®mwj&fe2tii>t, 

#*0lfjRffs**IB¥K:r*&»©fe©T. &©«fc"3fc 

H) 7'o-> r 2E^fiS:*s^T^. c nic tested £$i 
(a) sH£xa»:*Aar*. 

(n) wewBRSAflr*. cniiw • wffimnm 

(*) wje«H**jRr*. cn«>jg-^n?a^©jBdSie 
it. «-*»raffl«©*si:#r*it*sA2»r*. 

K5t*»**»»*JBwr*"b©-C. 

o^cD^D-T'iggsrtig^FictfiEr-i). 
to o 3 2] Miz, jBHt»**^:o*»c*fi*ra. 

(□) 7X1 0aCDR©-gP (CCD^JT«0 5{C^r^3 

i) £jt*r&. 

[0 0 3 3] «±T. 7n-:7«tt:/nif5Af&«©fc 

r-5. £©09T«XYffi&a<7Xl 0 d©t«t. Z&gW 
T150+AJ (@5f 3 2©fif) 

(d) 7n-7mm?&i%*i!titc.mfen2iz&®T 

-5. CK&fllTteZ&Sa* r l 5 0-Bj ©&g„ 
(A) 7D-:7©&«7£XY;frftt;;7Xl 0 dK^grt 

HS^T, m^&^S\Z7*Vtz&otz%:W0>?j$i)\Z&W} 



U 4jSm©WJ£#l*7r*£?tl Od©+fcttifi*tt 
S LTiffl5&Hl©G:e 3 2 'MIS. 
[0 0 3 4] &*5. ?U 0 d£Rf§S<fcLT$l5£T-5 
ii5gJgB£ rn^iil^J iA^L, Ttl 0 a© 
05 H©-»**jftrtt«:«fc^. A/JSnTt>*«SBfffift 
(D&tZttK 1 0 dtfWJESn*. 
[0 0 3 5] Jfcfc. «®1 0 eSWjer* (ffil 0 

10 ®0T$>-3©T. tda>Ufe^J©7X 1 o dro^tcjai^-r-s 

c-f) a^sbi 7a>6«jgJ*B£UT rssfflsj^j £A 

15 (a) m (&m±\Zl&) 1 0 e©— 8fl (JI©0imiH5 
lC^r,&3 3) JJS/TtS. 

(a) anjtrs^-i/cD^dtm^^nfcBi oe®4 

20 [0 0 3 6] J&LkT. ^D-:/«I&:/oy5Affr*©;fc 

&<n^\z7u-7m&zfu?=>h,tffcm-2nz>. 
rs. £©«Tttxi£aw» r-cj . z&«*< ri 5 o 

25 +AJ (15T3 4Cfti) 

(d) fa~^mm.^Y^m\zmi o e\zmmr^>m 

30 JS£ (Z&«# Tl 5 0+Aj ) fcR^Tfltltr*. 
[0 0 3 7] &*3. BlOe ©¥®S£i»l5rf •£>:(§ 
fid5£i5B* rspSiffl^j tA^l, ® (»#±H: 

so i o eco— assjgjftmwu:^. Aij-ztitzmfem 

35 [0 0 3 8] St. «10fO<to t»«S**«5Wje* 
(61 ©ffi^^IEBSB fC^*$ tit lr» -5>gP# ^SS^r -5 

C©0«T«, iEiBH*ft'2 rxZ^Hj tfS 

SI. l^i0^iLTjS2 5 5; < 
40 m&±\tm) 1 0 a±©tt*©jS2 6 SSSftl/T^S 
©T% ,«2 5#I*. &2 5 6 ttS-SWlft*«Xtt 

fc^^tx^iifefw. ,^2 5*aoxwirsa/j:^rfij 

Z5p®<OS2pi4M^e(Dmgt$rA^rs<t, jESScdy 
45 :fr|6]Wft®*<iS:S$*lS. 7X1 0 f ©SU^do^-niTX 
1 0 d tB«T**OTRWB»»t4. 
[0 0 3 9] ffittSl OhOjHjSAftffStt 

sr-s^ffi^att^rs. 

50 (a) «»jB±K**3j^O*«ffl[*A*r*. 
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•^28 • ,&2 9&X<Dm@m&m7X-fZ>. &&*U 3 

,&©&tn<it£ 1 ■zxny-m&mT'ig-rztitT'Zu^K) 

T. «£4®©a£&£?££KST£fc*fc:«*imc2o 
©8f*0©zi;M^£19:£LT*5< ct*t^S-cab 

[0 0 4 0] nc*3. H^JCD^D-y^HTstt^Ufe 
2 ^©^Stft&S. JB-tt 1 *©:/a^ATge£# 

€»^r*s. i 2«ta^-^^ff 

BR 1 4 tifflSiK*S^*ffl5 1 5 &%W7a{f7&-t?W)fr 
■tttblZ. 2 ^©/D^yA^if /D^7ATgt 
-r-5#8=T<&£. :oH>T, $fl-©#j4:te&>!rgE#©:/ 

Slr^lfflTPS^L^-rVi. 2 0©7 , D^7A 

©OS (^Iz-f-f^yXrW jWmUfcOSfllH 

SgB©<fc5t::, 2#OfH|[**fflV»T«*tfW3t*lll 

gp 1 2 tautx-*** » 13*1 -z><Dm»m\zm-tt. 

[0 0 4 1] ^n-^ftByn^^AfPrto 
[0 0 4 2] 

j«3e*©«3effla*ftRV-tOSE«fcJ:tltf, CADI 

g»wc»*ati «fc 5 K b&. 

[0 04 3] C ©*£. fft^ttM&CflUROJi* 

T-%2>thb\Z, 1 ^©a^ifecrticff 5©T. $tfP 

•5. Sfc, jSS^i(am©CADil®^©#^t)l-3©jBa 



Bs^o^7A*^-rs^s*^j:<. it-gain 

05 [0 0 4 4] Lfc^oT, <0/h3 1 Hf 

* c A DBifi:*&trc: 

io »^©7-^©«fc^^i^— rt#©«jeiHi»©^^« 
tm i ] *&wiz&z>mmmmme>Mfemmmw<Dmm 

15 [0 2] *%H£ffi«&*8l£tR®a£ffl3#&0%ffl! 
^J©^7D-^r— K 

[0 3] *5E^tc^«.Jffi@iBl^t8l©ai3t«lS*S©Sli6 
fi»J©l¥iffl7a— ^-v — h 
[0 4] *%im:ffi«&WM£«0M£ffl9;&8;®a£ 

20 mm^m^m^m^m.m-r^tzub^m 

[0 5 ] *#Eii!£ff s&*M£tt0H£ftia3r£®tt£ 

[0 6] ^©ffisas^tBtwiBDeffla^BWo^ay^ 
0 

25 [0 7] '<£&<nmmmfem<»mfe>&m?jmm<D7n-7 

[0 8] ^0&*M£«<Z>n£&9#&0!l0iH£0 7 
□ — ^"-V — h 

[0 9] s£*©^iisa^t8©iS!is^a^ffi^j©M^i^* 
30 jai©7n- v 

1 1 mmmfem 

1 2 M£M«Pff 

1 3 »£5*-**JMI5 

35 14 ^D-^«»f^riE» 

1 5 wfemmm&frB 

1 6 0SIS1S65 

1 7 xtim 

1 8 g^gR 

40 4 1 •7n-'7m3&ftf&ftixX7 L vzf 

4 2 •fu-fmMftmXT-yT' 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Using the CAD drawing of a device under test, create the probe path program of a coordinate 
measurement machine, and by the created probe path program In the measurement art of the coordinate 
measurement machine which measures a device under test automatically with a coordinate measurement 
machine The measurement art of the coordinate measurement machine characterized by creating a probe 
path program, measuring automatically for every measuring object by the created probe path program, 
and writing the measurement result in the position where the CAD drawing was specified automatically 
for every measuring object of a device under test. 

[Claim 2] The measurement art of the coordinate measurement machine which creates the probe path 
program of a coordinate measurement machine using the CAD drawing of a device under test, and 
measures a device under test automatically with a coordinate measurement machine by the created probe 
path program characterized by providing the following. The probe path creation directions step an 
operator instructs creation of a probe path program to be about the one measuring object out of the CAD 
drawing of a device under test. The probe path creation step by which a probe path program is created 
about the one measuring object according to the directed content, If measurement is instructed to be the 
measurement directions step an operator instructs measurement to be The measurement step to which 
the one measuring object of a device under test is measured, measurement data calculates, and a 
measurement result is outputted by the created aforementioned probe path program, The write-in 
position directions step an operator instructs the write-in position to the CAD drawing of the 
aforementioned measurement result to be, and the measurement result write-in step by which the 
aforementioned measurement result is written in the position where the CAD drawing was directed. 
[Claim 3] Using the CAD drawing of a device under test, create the probe path program of a coordinate 
measurement machine, and by the created probe path program While an operator instructs creation of 
the aforementioned probe path program to be the drawing storage section which memorizes the CAD 
drawing of a device under test in the measurement processor of the coordinate measurement machine 
which measures a device under test automatically with a coordinate measurement machine The input 
section which points to measurement by the aforementioned coordinate measurement machine, and 
directs the write-in position to the CAD drawing of a measurement result further, The probe path 
creation section which creates the aforementioned probe path program according to the content of 
directions inputted from the aforementioned input section using the aforementioned CAD drawing of a 
device under test, The gauge control section which controls measurement operation of the 
aforementioned coordinate measurement machine by the created aforementioned probe path program, 
The measurement data operation part which calculates the measurement data measured with the 
aforementioned coordinate measurement machine, and outputs the aforementioned measurement result, 
The measurement processor of the measurement result write-in section which writes the aforementioned 
measurement result in the aforementioned CAD drawing according to the content of directions inputted 
from the aforementioned input section, the display which displays the aforementioned measurement 
result while displaying the aforementioned CAD drawing of a device under test, and the coordinate 
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measurement machine characterized by carrying out shell composition. 

[Claim 4] The measurement processor of the coordinate measurement machine according to claim 3 
characterized by the aforementioned probe path creation section, the aforementioned gauge control 
section, the aforementioned measurement data operation part, and the aforementioned measurement 
result write-in section consisting of one computer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention creates the probe path program of a coordinate measurement 
machine using the CAD drawing of a device under test (henceforth a "work"), and relates to the 
measurement art of the coordinate measurement machine which measures a work automatically with a 
coordinate measurement machine, and its equipment by the created probe path program. 
[0002] 

[Description of the Prior Art] In a coordinate measurement machine, the size of a work is computed by 
equipping each shaft with a position detection means to detect the coordinate position of a probe, while 
supporting a probe free [ movement to two dimensions (the biaxial direction which intersects 
perpendicularly mutually), or three dimensions (3 shaft orientations which intersect perpendicularly 
mutually) ], and calculating the data (measurement data) of the probe coordinate position when 
contacting the measuring point of the measuring object of a work in a probe. In this case, although a 2- 
dimensional coordinate measurement machine may be used as long as it uses the thing of non-contact 
formulas, such as optical, for a probe and only measures the size on the flat surface of a work, since 
there is much need of generally measuring the three-dimensional size of a work, a coordinate measuring 
machine is adopted. Moreover, although rotation of the probe attachment shaft of a coordinate 
measuring machine is enabled or there is also an example which calls the thing which enabled it to 
adjust the position and posture of the attachment section of a work "multi-dimension coordinate 
measurement machine", on these specifications, it is called a "coordinate measurement machine" also 
including these. 

[0003] A coordinate measurement machine is classified into the automatic coordinate measurement 
machine (generally called the CNC coordinate measurement machine) which is controlled by the manual 
coordinate measurement machine to which an operator has near the probe by hand, and operates it by the 
operating instruction, the joy stick coordinate measurement machine which moves when an operator 
operates a joy stick, and the computer, and moves automatically. 

[0004] As for an automatic coordinate measurement machine, improvement in measurement efficiency 
and ** people-ization are attained in it, and although it is increasing from the accuracy of measurement 
being further excellent etc. quickly, in order to measure a work with an automatic coordinate 
measurement machine, it is necessary to create the program (probe path program) which operates a 
probe automatically. In this case, in many examples, an operator operates a probe with a joy stick (joy 
stick operation has come to be usually able to do an automatic coordinate measurement machine), a 
work is measured, and a probe path program is created by storing the movement in a computer. 
[0005] However, since much time is needed and a coordinate measurement machine is occupied in order 
to carry out work measurement and to create a probe path program by joy stick operation, work 
measurement cannot be performed in the meantime. Especially an automatic coordinate measurement 
machine is furnished in many cases among coordinate measurement machines for improvement in 
measurement efficiency, or the formation of** people, and I want to use it for work measurement as 
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much as possible in such a case. Moreover, what work measurement is carried out for by joy stick 
operation is the large work of a burden for an operator. Then, the method of creating a probe path 
program without a coordinate measurement machine using the CAD drawing of a work has been 
adopted. 

[0006] In addition, a coordinate measurement machine computes the three-dimensions size of a work by 
calculating the point of measurement in the measurement system of coordinates (space-coordinates 
system which consists of 3 reference axis of X-Y-Z which intersects perpendicularly with a zero 
mutually in a coordinate measuring machine) set up beforehand. Although there is also the method of 
using the base coordinate system itself which the coordinate measuring machine has, measurement 
system of coordinates need to double the posture of a work with a base coordinate system strictly, since 
working capacity is not good, usually set a work to arbitrary postures, and set up measurement system of 
coordinates on a work. 

[0007] A probe path program is created and the created probe path program shows the block diagram of 
the conventional example of a measurement processor in the case of measuring a work with a coordinate 
measurement machine to drawing 6 without using a coordinate measurement machine. The conventional 
measurement processor shown in drawing 6 consists of gauge control / a data arithmetic unit 80, and a 
drawing processor 90. The coordinate measurement machine 1 1 in this case has the structure which is 
the coordinate measurement machine which can be measured automatically and supports a probe free 
[ movement ] to two dimensions or three dimensions, and the automatic driving-means and probe 
coordinate position detection means etc. is built in. A probe is an electron probe which a signal 
generates at the moment of contacting a work. 

[0008] Gauge control / data arithmetic unit 80 Although it mainly consists of the gauge control section 
81 which controls measurement operation of the coordinate measurement machine 11, measurement 
data operation part 82 which calculates the measured measurement data and outputs a measurement 
result, the input section 83 to which an operator does measurement directions operation, and a display 
84 which displays a measurement result In order to transmit data to the data-conversion section 85 and 
the drawing processor 90 which change data in order to receive the data from the drawing processor 90, 
it has the data-conversion section 86 which changes data. 

[0009] moreover While the drawing processor 90 creates the drawing storage section 91 which 
memorizes a CAD drawing, and a probe path creation program Although it mainly consists of displays 
95 which display the processing result of a measurement result while displaying the probe path creation 
section 92 which checks interference of the created probe path, the measurement result processing 
section 93 which carries out processing of a measurement result, the input section 94 to which an 
operator does various kinds of directions operations, and a CAD drawing In order to receive the data 
from gauge control / data arithmetic unit 80, it has the data-conversion section 96 which changes data. In 
addition, since the data transmitted to gauge control / data arithmetic unit 80 are changed when creating 
a probe path creation program in the probe path creation section 92, the data-conversion section for them 
is unnecessary. 

[0010] The flow chart of the measurement art of the conventional coordinate measurement machine is 
shown in drawing 7 , drawing 8 , and drawing 9 . Drawing 7 is [ measurement and drawing 9 of a probe 
path programming and drawing 8 ] the flow charts of measurement result processing. 
[001 1] In drawing 7 , if an operator directs the drawing which corresponds out of the CAD drawing 
memorized by the drawing storage section 91 from the input section 94 (Step 101), the drawing 
applicable to a display 95 will be displayed (Step 102). the measurement system of coordinates of the 
projection drawing with which an operator corresponds while looking at the displayed drawing — 
directing (Step 103) - If the content of measurement of all the measuring objects is directed from the 
input section 94 (Step 104) While the probe path program of all the measuring objects is created in the 
probe path creation section 92 (Step 105), interference of the created probe path is checked (Step 106), 
and the result of an interference check is displayed on a display 95 (Step 107). An operator checks 
whether the content displayed on the display 95 is seen and there is any interference part (Step 108), and 
when there is an interference part, he corrects an interference portion from the input section 94 (Step 
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109). In this way, creation of all probe path programs is completed. 

[0012] In drawing 8 , if the operator directed the incorporation of the probe path program created with 
the drawing processor 90 from the input section 83 after the operator set up the measurement system of 
coordinates of a work (Step 111) (Step 1 12), after the probe path program created with the drawing 
processor 90 will be changed by the data-conversion section 85, it is inputted into the gauge control 
section 81 (Step 1 13). Next, if an operator directs measurement from the input section 83 (Step 1 14), a 
work will be measured with the coordinate measurement machine 1 1 (Step 115), measurement data will 
calculate by the measurement data operation part 82, and a measurement result will be displayed on a 
display 84 by the inputted probe path program (Step 1 16). 

[0013] In drawing 9 , if an operator directs the incorporation of the measurement result outputted from 
gauge control / data arithmetic unit 80 from the input section 94 (Step 121), after the measurement result 
of a work is changed by the data-conversion section 96, it will be inputted into the measurement result 
processing section 93 (Step 122). Next, if an operator directs the content of measurement result 
processing from the input section 94 (Step 123), a measurement result is processed according to the 
directed content (Step 124), and while the processed measurement result is displayed on a display 95, 
the drawing storage section 91 will memorize (Step 125). 
[0014] 

[Problem(s) to be Solved by the Invention] However, such a conventional measurement processor has 
the following problem. 

(b) Since it is the method of creating a probe path program without using a coordinate measurement 
machine, apart from the computer currently used with the coordinate measurement machine, the 
computer of exclusive use is required, and two computers are needed as a measurement processor. 
Therefore, a measurement processor becomes expensive. 

(b) Since it is necessary to perform the interference check of a probe path within a computer and since a 
probe path program is created without using a coordinate measurement machine, and many probe path 
programs are created at once, the large computer of a throughput is required and a measurement 
processor becomes expensive. 

(c) Though the large computer of a throughput is used, the interference check of a probe path takes 
much time. 

(d) Since directions operation of creation of a probe path program is performed looking at only a CAD 
drawing, it is easy to cause a directions mistake. 

(e) Since creation of a probe path program takes much time, when there are few measurement counts of 
the same content, or when measuring some works, working efficiency is bad like the work of a small 
number of production. 

(**) When writing a measurement result in a CAD drawing, an operator has to judge every one content 
which corresponds out of many measurement results, and has to process it, and the work which writes a 
measurement result in a CAD drawing takes much time. 

(g) Since the data format used by the computer of gauge control / data arithmetic unit 80 generally 
differs from the data format used by the computer of the drawing processor 90, in order to transmit and 
receive data, conversion of data is required, and development of the program for it is needed. 
[0015] While this invention was made in view of such a situation and being able to constitute it from 
one small computer of a throughput cheaply, it aims at offering the measurement art of a coordinate 
measurement machine with creation time being short and still easier [ directions of a probe path 
programming are easy, and ] writing a measurement result in a CAD drawing, and its equipment 
[0016] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, the CAD drawing of a 
work is used for this invention, and it creates the probe path program of a coordinate measurement 
machine. A probe path program is created for the measurement art of the coordinate measurement 
machine which measures a work automatically with a coordinate measurement machine for every 
measuring object of a work using the created probe path program. It measures for every measuring 
object by the created probe path program, and the measurement result was automatically written in the 
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position where the CAD drawing was specified. 

[0017] Moreover, this invention creates the probe path program of a coordinate measurement machine 
using the CAD drawing of a work, and an operator directs creation of a probe path program for the 
measurement art of the coordinate measurement machine which measures a work automatically with a 
coordinate measurement machine about the one measuring object out of the CAD drawing of a (b) work 
by the created probe path program. 

(d) According to the directed content, a probe path program is created about the one measuring object. 

(e) An operator directs measurement. 

(**) If measurement is directed, the one measuring object of a work will be measured, measurement data 

will calculate, and a measurement result will be outputted by the created probe path program. 

An operator directs the write-in position to the CAD drawing of a (g) measurement result. 

(h) A measurement result is automatically written in the position where the CAD drawing was specified. 

It was made above. 

[0018] this invention by moreover, the probe path program which created the probe path program of a 
coordinate measurement machine, and was created using the CAD drawing of a work While a (b) 
operator instructs creation of a probe path program to be the drawing storage section 16 which 
memorizes the CAD drawing of a (b) work for the measurement processor of the coordinate 
measurement machine which measures a work automatically with a coordinate measurement machine 
The input section 17 which points to measurement by the coordinate measurement machine 11, and 
directs the write-in position of a measurement result further, The probe path creation section 14 which 
creates a probe path program according to the contents of directions inputted from the input section 17 
using the CAD drawing of a (c) work, The gauge control section 12 which controls measurement 
operation of the coordinate measurement machine 1 1 by the (d)-created probe path program, The 
measurement data operation part 13 which calculates the measurement data measured with the (e) 
coordinate measurement machine 1 1 , and outputs a measurement result, Shell composition was carried 
out with the measurement result write-in section 1 5 which writes a measurement result in a CAD 
drawing according to the contents of directions inputted from the (**) input section 17, and the display 
1 8 which displays a measurement result while displaying the CAD drawing of a (g) work. 
[0019] Moreover, the probe path creation section 14 of a measurement processor, the gauge control 
section 12, the measurement data operation part 13, and the measurement result write-in section 15 
consisted of one computer. 
[0020] 

[Function] If an operator directs the drawing which corresponds out of the CAD drawing memorized by 
the drawing storage section 16 from the input section 17 according to this invention, the CAD drawing 
applicable to a display 18 will be displayed. Out of the displayed CAD drawing, if an operator directs 
the one measuring object from the input section 17, the probe path program of the one measuring object 
will be created in the probe path creation section 14, and a probe path is displayed on a display 18. It 
checks whether an operator is displayed on a display 1 8, looks at a probe path, and it is satisfactory, and 
if satisfactory, measurement will be directed from the input section 17. If measurement is directed, the 
created probe path program will be inputted into the gauge control section 12, and the one measuring 
object of a work will be measured by the probe path program with the coordinate measurement machine 
11. Although measurement data will calculate by the measurement data operation part 13 and a 
measurement result will be outputted if the one measuring object of a work is measured, if an operator 
directs the write-in position of a measurement result from the input section 17 while the work is 
measured, a measurement result will be automatically written in the position where the CAD drawing 
was specified in the measurement result write-in section 15. 
[0021] 

[Example] The block diagram of the example of the measurement processor applied to this invention at 
drawing 1 is shown. As shown in drawing 1 , the measurement processor concerning this invention 
While directing creation of a probe path program, the drawing storage section 1 6 and the operator who 
memorize the CAD drawing of a work It points to measurement by the coordinate measurement 
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machine 1 1 . By the input section 17 which furthermore directs the write-in position of a measurement 
result, the probe path creation section 14 which creates a probe path program according to the content of 
directions inputted from the input section 17 using the CAD drawing of a work, and the created probe 
path program Measurement operation of the coordinate measurement machine 1 1 While displaying the 
measurement result write-in section 1 5 and the CAD drawing of a work which write a measurement 
result in a CAD drawing according to the content of directions inputted from the gauge control section 
12 to control, the measurement data operation part 13 which calculates the measurement data measured 
with the coordinate measurement machine 1 1 , and outputs a measurement result, and the input section 
17 It consists of displays 18 which display a measurement result. 

[0022] In this case, the gauge control section 12, the measurement data operation part 13, the probe path 
creation section 14, and the measurement result write-in section 15 are constituted in one computer, 
therefore, the Prior art explained — compared with a thing, although data flow is the same, a computer is 
one, and since conversion of data is unnecessary, it does not have the data-conversion section Moreover, 
it cannot be overemphasized that the number of the input section 17 and displays 18 is one, respectively. 
In addition, the coordinate measurement machine 1 1 is the same as what was explained by the Prior art. 
[0023] The flow chart of the example of the measurement art which starts this invention at drawing 2 
and drawing 3 is shown. Drawing 2 is a basic flow chart and drawing 3 is a detailed flow chart. 
[0024] In drawing 2 , first, if an operator directs creation of a probe path program about the one 
measuring object out of the CAD drawing of a work (Step 41), according to the directed content, a probe 
path program will be created about the one measuring object (Step 42). next, if an operator directs 
measurement (Step 43), by the created probe path program, the one measuring object of a work will be 
measured, measurement data will calculate, and a measurement result will output — having (Step 44) — 
if the operator points to the write-in position of a measurement result during measurement (Step 45) — a 
measurement result is automatically written in the position where the CAD drawing was directed (Step 
46) 

[0025] In drawing 3 , if the drawing which corresponds out of the CAD drawing memorized by the 
drawing storage section 1 6 is directed from the input section 1 7 after an operator sets up the 
measurement system of coordinates of a work (Step 51) (Step 52), the drawing applicable to a display 18 
will be displayed (Step 53). If an operator directs the measurement system of coordinates of the 
projection drawing which corresponds out of a CAD drawing from the input section 17, looking at the 
displayed drawing (Step 55), the measurement system of coordinates of the projection drawing which 
corresponds in the probe path creation section 14 will be set up (Step 56). Next, out of the portion 
currently displayed on the projection drawing with which measurement system of coordinates were set 
up, if an operator directs the one measuring object from the input section 17 (Step 58), the probe path 
program of the one measuring object will be created in the probe path creation section 14 (Step 59), and 
a probe path is displayed on a display 18 (Step 60). It checks whether an operator looks at the probe path 
displayed on the display 18, and it is satisfactory (Step 61), and if satisfactory, measurement will be 
directed from the input section 17 (Step 63). 

[0026] If measurement is directed, the created probe path program will be sent to the gauge control 
section 12, and the one measuring object of a work will be measured by the probe path program with the 
coordinate measurement machine 1 1 (Step 64). Although measurement data will calculate by the 
measurement data operation part 13 and a measurement result will be outputted if the one measuring 
object of a work is measured, if the operator points to the write-in position of a measurement result from 
the input section 17 while the work is measured (Step 65), a measurement result will be automatically 
written in the position where the CAD drawing was directed in the measurement result write-in section 
15 (Step 66). 

[0027] Furthermore, an operator judges whether measurement of all the measuring objects was 
completed (Step 67), and if it has not completed, it returns to Step 54 or Step 57 (when the measurement 
coordinate system setting of new projection drawing is unnecessary), and advances to it similarly (when 
the measurement coordinate system setting of new projection drawing is required). In addition, when it 
is judged that an operator is displayed on a display 18, looks at a probe path, and there is a problem at 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/3/2003 



Page 6 of 8 



Step 61, a fault part is corrected from the input section 17 (Step 62). 

[0028] In addition, what is necessary is just to create the program which memorizes to the computer the 
probe path program created for every measuring object, and connected it, when measuring much 
measuring objects of a work continuously. 

[0029] Next, the example of the directions method (directions of measurement system of coordinates 
and directions of the measuring object) of a concrete probe path programming is explained. Drawing 4 is 
drawing for explaining the directions method of measurement system of coordinates, and the plan (upper 
left) of the work of the configuration shown in the lower right, front view (lower left), and the inclined 
plane (upper right) are expressed. Drawing 5 is drawing for explaining the directions method of the 
measuring object, and only a plan (above) and front view (below) are expressed. 
[0030] The example which measures introduction and the bore of lOd of holes is explained. First, it 
points to the measurement system of coordinates of projection drawing in order of a degree, and they are 
set up. 

(b) Direct the projection drawing with which the configuration of the measurement direction of the 
measuring object is displayed. Directions of projection drawing specify the name of the projection 
drawing while surrounding projection drawing by the frame. In this example, since the projection 
drawing with which the configuration (circle) of the measurement direction of lOd of holes is displayed 
is a plan, it surrounded the plan by the frame 21 and specifies it to be "XY flat surface." 

(b) Set up the axis of coordinates of projection drawing, if the 2nd point is directed, while the point will 
be set as a zero if the 1st point is directed, and the direction which connects the 1st point and the 2nd 
point with XY flat surface will be set as the X-axis — the 1st point (zero) — a passage — a direction 
perpendicular to the X-axis — a Y-axis — setting up — having . In this example, the point 22 is pointed to 
the 2nd arbitrary point 23 on field (projection top is line) 10c to the 1st. 

(c) Set up the height of projection drawing. An input of the height of projection drawing sets up the 
height of best side 10b of a work as height from the criteria position (Z-axis coordinate 0) of XY flat 
surface set up beforehand. If the height of projection drawing is inputted as "150" when it is assumed 
that the criteria position of XY flat surface beforehand set up in this example was inferior-surface-of- 
tongue 10a of a work, since the maximum height of a work is "150", the height of projection drawing 
will be set as "150." 

[003 1] If the measurement system of coordinates of projection drawing are set up, although directions of 
the measuring object will be started, the initial value of measurement conditions is inputted first. By 
inputting beforehand the measurement conditions common to each measuring object, this is for 
simplifying directions of each measuring object, and inputs the following items. 

(b) Direct the amount of probe recess. After the distance (it is A at drawing 5 ) and probe contact from 
height of projection drawing of probe contact measurement before and after measurement (portion 
which contacts a work in a probe) contact this at a measuring point, two of amounts (it is C at drawing 
5 ) which separates from a measuring point are. 

(b) Direct measurement height. This is the distance from the height of projection drawing to a measuring 
point, for example, is B of drawing 5 . 

(c) Input the number of point of measurement. 

(d) Input the number of measurement cross sections. In the case of a flat surface, a cylinder, etc., this is 
applied. 

(e) Direct measuring range. This is measuring range, such as a line and radii, and inputs the ratio to 
length, such as a line and radii. 

(**) Show the measurement direction. This directs a hole, a shaft, etc., when a projection configuration 
is a circle, and it points to more ones with the work. It assumes that it directed inside and this example 
explains. In addition, by the initial value of the inputted measurement conditions, when inconvenient, it 
corrects at the time of each probe path check. 
[0032] Next, the measuring object is directed in order of a degree. 

(b) Direct a parameter from the input section 17. "Circle measurement" is inputted in this example, 
(b) Direct a part of circle (point 31 shown in drawing 5 in this example) of hole 10a. 
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[0033] Since the directions for a probe path programming were completed above, in the probe path 
creation section 14, a probe path program is created as follows. 

(b) Move to the position before the measurement to which probe contact was directed. In this example, 
the center whose XY coordinate is lOd of holes, and a Z coordinate are set to "150+ A" (it is the position 
of 32 at drawing 5 ). 

(b) Move to the measurement height in which probe contact was directed. "150-B" is located by the Z 
coordinate in this example. 

(c) Only the distance which contacts lOd of holes moves contact of a probe in the XY direction. In this 
example, since the number of point of measurement is made into four points, it moves in the direction of 
an arrow as shown, for example in drawing 5 , and after measurement of the 4th point is completed, it 
returns to the position 32 before measurement via near the center of lOd of holes. 

[0034] In addition, what is necessary is to input a parameter as "cylinder measurement" and just to direct 
a part of circle of hole 10a, when measuring lOd of holes as a cylinder. lOd of holes is measured only 
for the number of the numbers of measurement cross sections inputted. 

[0035] Next, the example in the cases (squareness to field 10c etc.) of measuring side lOe is explained. 
Since the projection drawing with which the configuration of the measurement direction of the 
measuring object is displayed also in this case is a plan, if it assumes that it measures behind lOd of 
holes of the example mentioned above, it is not necessary to perform a setup of measurement system of 
coordinates anew. Immediately, the measuring object is directed, 
(b) Input "end-face measurement" as a parameter from the input section 17. 

(b) Direct a part of field (projection top is line) lOe (point 33 shown in drawing 5 in this example). 

(c) Direct the left-hand side or right-hand side of field lOe where the direction of the work to measure 
was shown. In this example, since it is in right-hand side, right-hand side is directed. 

[0036] Since the directions for a probe path programming were completed above, in the probe path 
creation section 14, a probe path program is created as follows. 

(b) Move to the position before the measurement to which probe contact was directed. In this example, 
an X coordinate is set to "-C" and a Z coordinate is set to "150+A" (it is the position of 34 at drawing 
5). 

(b) Carry out distance movement of probe contact in contact with field lOe in the direction of Y. In this 
example, since the number of point of measurement is made into four points, it moves in the direction of 
an arrow as shown, for example in drawing 5 , and after measurement of the 4th point is completed and 
separating from the 4th point, it returns and stops in the height before measurement (a Z coordinate is 
"150+A"). 

[0037] In addition, what is necessary is to input a parameter as "flat-surface measurement" and just to 
direct a part of field (for projection top to be line) lOe, when measuring the flatness of field lOe. The 
position of the Z direction of field lOe is measured only for the number of the inputted numbers of 
measurement cross sections. 

[0038] Moreover, when the configuration of the measurement direction of the measuring object 
measures the portion currently displayed on front view like lOf of holes, measurement directions are 
carried out after setting up the measurement system of coordinates of front view, since front view is 
surrounded by the frame 24, it is specified as "XZ flat surface" in this example and the point 25 is 
pointed to the arbitrary points 26 on field (projection top is line) 10a as the 2nd point as the 1st point, 
while the direction to which a point 25 connects a zero, a point 25, and a point 26 is set as the X-axis — a 
point 25 — a passage — a direction perpendicular to the X-axis — the Z-axis — setting up — having . 
Furthermore, an input of the distance from the criteria position of XZ flat surface set up beforehand sets 
up the position of the direction of Y of front view. Since it is the same as that of lOd of holes about 
measurement of lOf of holes, explanation is omitted. 

[0039] Moreover, how to set up measurement system of coordinates of lOh of inclined planes is 
explained. 

(b) Input "an inclined plane setup" from the input section 17. 

(b) Input the coordinate value of three points on an inclined plane. 
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since lOh of inclined planes is a triangle in the case of this example — point 27, point 28, and a point 29 
— each coordinate value is directed However, since the coordinate value of three points cannot be 
expressed with one plane coordinates, in order to set up the measurement system of coordinates of an 
inclined plane, it is required to set up the measurement system of coordinates of two projection drawing 
in advance. 

[0040] In addition, as the block diagram of an example explained, the measurement processor 
concerning this invention has two methods as composition of the program to which equipment is moved 
in this case, although the gauge control section 12, the measurement data operation part 13, the probe 
path creation section 14, and the measurement result write-in section 15 are constituted in one computer. 
It is the method of operating the whole equipment by the program of one, the first. The second is the 
method of connecting two programs by the communications program while it moves the gauge control 
section 12 and the measurement data operation part 13 by one program and moves the probe path 
creation section 14 and the measurement result write-in section 15 by another program. Since the second 
method can improve and use the existing program respectively in this, it is easy to develop equipment in 
a short period. In this case, conversion of data is unnecessary if what has the same OS (operating 
system) of two programs is used. Of course, like the conventional measurement processor, the gauge 
control section 12 and the measurement data operation part 13 can be put on one computer, using two 
computers, and the probe path creation section 14 and the measurement result write-in section 15 can 
also be put on another computer. 

[0041] Moreover, the directions method of a probe path programming is not limited to the method 

explained in the example, but this invention can be applied by other methods. 

[0042] 

[Effect of the Invention] As explained above, using the CAD drawing, for every measuring object of a 
work, the probe path program was created, it measures automatically for every measuring object of a 
work with a coordinate measurement machine, and, according to the measurement art of the coordinate 
measurement machine concerning this invention, and its equipment, the measurement result was 
automatically written in the position where the CAD drawing was specified by the created probe path 
program. 

[0043] In this case, since an operator performs them for every measuring object while being able to 
perform directions of measurement system of coordinates, and directions of the measuring object, 
looking at the position of a work and a probe, he is easy to operate it and a directions mistake cannot 
generate him easily. For this reason, though that interference of a probe path occurs also decreases 
extremely and interference occurs on a metaphor program, it can check easily by the display 18, and 
correction can be done simply, looking at a work. Moreover, since the writing to the CAD drawing of a 
measurement result is also performed for every measuring object, directions are easy and a write-in 
result can also be checked immediately. Furthermore, it is not necessary to create many probe path 
programs at once, and since the probe path interference check by the computer is unnecessary, it can 
process by the small computer of a throughput. 

[0044] Therefore, while being able to constitute from one small computer of a throughput cheaply, 
directions of a probe path programming are easy, creation time is short, and the measurement art of a 
coordinate measurement machine with easy writing a measurement result in a CAD drawing further and 
its equipment can be offered. Especially like the work of a small number of production, when there are 
few measurement counts of the same content, or when measuring some works, it is effective. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In a coordinate measurement machine, the size of a work is computed by 
equipping each shaft with a position detection means to detect the coordinate position of a probe, while 
supporting a probe free [ movement to two dimensions (the biaxial direction which intersects 
perpendicularly mutually), or three dimensions (3 shaft orientations which intersect perpendicularly 
mutually) ], and calculating the data (measurement data) of the probe coordinate position when 
contacting the measuring point of the measuring object of a work in a probe. In this case, although a 2- 
dimensional coordinate measurement machine may be used as long as it uses the thing of non-contact 
formulas, such as optical, for a probe and only measures the size on the flat surface of a work, since 
there is much need of generally measuring the three-dimensional size of a work, a coordinate measuring 
machine is adopted. Moreover, although rotation of the probe attachment shaft of a coordinate 
measuring machine is enabled or there is also an example which calls the thing which enabled it to 
adjust the position and posture of the attachment section of a work "multi-dimension coordinate 
measurement machine", on these specifications, it is called a "coordinate measurement machine" also 
including these. 

[0003] A coordinate measurement machine is classified into the automatic coordinate measurement 
machine (generally called the CNC coordinate measurement machine) which is controlled by the manual 
coordinate measurement machine to which an operator has near the probe by hand, and operates it by the 
operating instruction, the joy stick coordinate measurement machine which moves when an operator 
operates a joy stick, and the computer, and moves automatically. 

[0004] As for an automatic coordinate measurement machine, improvement in measurement efficiency 
and ** people-ization are attained in it, and although it is increasing from the accuracy of measurement 
being further excellent etc. quickly, in order to measure a work with an automatic coordinate 
measurement machine, it is necessary to create the program (probe path program) which operates a 
probe automatically. In this case, in many examples, an operator operates a probe with a joy stick (joy 
stick operation has come to be usually able to do an automatic coordinate measurement machine), a 
work is measured, and a probe path program is created by storing the movement in a computer. 
[0005] However, since much time is needed and a coordinate measurement machine is occupied in order 
to carry out work measurement and to create a probe path program by joy stick operation, work 
measurement cannot be performed in the meantime. Especially an automatic coordinate measurement 
machine is furnished in many cases among coordinate measurement machines for improvement in 
measurement efficiency, or the formation of ** people, and I want to use it for work measurement as 
much as possible in such a case. Moreover, what work measurement is carried out for by joy stick 
operation is the large work of a burden for an operator. Then, the method of creating a probe path 
program without a coordinate measurement machine using the CAD drawing of a work has been 
adopted. 

[0006] In addition, a coordinate measurement machine computes the three-dimensions size of a work by 
calculating the point of measurement in the measurement system of coordinates (space-coordinates 
system which consists of 3 reference axis of X- Y-Z which intersects perpendicularly with a zero 
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mutually in a coordinate measuring machine) set up beforehand. Although there is also the method of 
using the base coordinate system itself which the coordinate measuring machine has, measurement 
system of coordinates need to double the posture of a work with a base coordinate system strictly, since 
working capacity is not good, usually set a work to arbitrary postures, and set up measurement system of 
coordinates on a work. 

[0007] A probe path program is created and the created probe path program shows the block diagram of 
die conventional example of a measurement processor in the case of measuring a work with a coordinate 
measurement machine to drawing 6 without using a coordinate measurement machine. The conventional 
measurement processor shown in drawing 6 consists of gauge control / a data arithmetic unit 80, and a 
drawing processor 90. The coordinate measurement machine 1 1 in this case has the structure which is 
the coordinate measurement machine which can be measured automatically and supports a probe free 
[ movement ] to two dimensions or three dimensions, and the automatic driving-means and probe 
coordinate position detection means etc. is built in. A probe is an electron probe which a signal 
generates at the moment of contacting a work. 

[0008] Gauge control / data arithmetic unit 80 Although it mainly consists of the gauge control section 
81 which controls measurement operation of the coordinate measurement machine 11, measurement 
data operation part 82 which calculates the measured measurement data and outputs a measurement 
result, the input section 83 to which an operator does measurement directions operation, and a display 
84 which displays a measurement result In order to transmit data to the data-conversion section 85 and 
the drawing processor 90 which change data in order to receive the data from the drawing processor 90, 
it has the data-conversion section 86 which changes data. 

[0009] moreover While the drawing processor 90 creates the drawing storage section 91 which 
memorizes a CAD drawing, and a probe path creation program Although it mainly consists of displays 
95 which display the processing result of a measurement result while displaying the probe path creation 
section 92 which checks interference of the created probe path, the measurement result processing 
section 93 which carries out processing of a measurement result, the input section 94 to which an 
operator does various kinds of directions operations, and a CAD drawing In order to receive the data 
from gauge control / data arithmetic unit 80, it has the data-conversion section 96 which changes data. In 
addition, since the data transmitted to gauge control / data arithmetic unit 80 are changed when creating 
a probe path creation program in the probe path creation section 92, the data-conversion section for them 
is unnecessary. 

[0010] The flow chart of the measurement art of the conventional coordinate measurement machine is 
shown in drawing 7 , drawing 8 , and drawing 9 . Drawing 7 is [ measurement and drawing 9 of a probe 
path programming and drawing 8 ] the flow charts of measurement result processing. 
[001 1] In drawing 7 , if an operator directs the drawing which corresponds out of the CAD drawing 
memorized by the drawing storage section 91 from the input section 94 (Step 101), the drawing 
applicable to a display 95 will be displayed (Step 102). the measurement system of coordinates of the 
projection drawing with which an operator corresponds while looking at the displayed drawing — 
directing (Step 103) — If the content of measurement of all the measuring objects is directed from the 
input section 94 (Step 104) While the probe path program of all the measuring objects is created in the 
probe path creation section 92 (Step 105), interference of the created probe path is checked (Step 106), 
and the result of an interference check is displayed on a display 95 (Step 107). An operator checks 
whether the content displayed on the display 95 is seen and there is any interference part (Step 1 08), and 
when there is an interference part, he corrects an interference portion from the input section 94 (Step 
109). In this way, creation of all probe path programs is completed. 

[0012] In drawing 8 , if the operator directed the incorporation of the probe path program created with 
the drawing processor 90 from the input section 83 after the operator set up the measurement system of 
coordinates of a work (Step 111) (Step 1 12), after the probe path program created with the drawing 
processor 90 will be changed by the data-conversion section 85, it is inputted into the gauge control 
section 81 (Step 1 13). Next, if an operator directs measurement from the input section 83 (Step 1 14), a 
work will be measured with the coordinate measurement machine 1 1 (Step 115), measurement data will 
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calculate by the measurement data operation part 82, and a measurement result will be displayed on a 
display 84 by the inputted probe path program (Step 116). 

[0013] In drawing 9 , if an operator directs the incorporation of the measurement result outputted from 
gauge control / data arithmetic unit 80 from the input section 94 (Step 121), after the measurement result 
of a work is changed by the data-conversion section 96, it will be inputted into the measurement result 
processing section 93 (Step 122). Next, if an operator directs the content of measurement result 
processing from the input section 94 (Step 123), a measurement result is processed according to the 
directed content (Step 124), and while the processed measurement result is displayed on a display 95, 
the drawing storage section 91 will memorize (Step 125). 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the example of the measurement processor of the coordinate 
measurement machine concerning this invention 

[Drawing 2] The basic flow chart of the example of the measurement art of the coordinate measurement 
machine concerning this invention 

[Drawing 3] The detailed flow chart of the example of the measurement art of the coordinate 
measurement machine concerning this invention 

[Drawing 4] Drawing for explaining the directions method of the measurement coordinate system 
setting of the measurement art of the coordinate measurement machine concerning this invention 
[Drawing 5] Drawing for explaining the directions method of the measuring object of the measurement 
art of the coordinate measurement machine concerning this invention 

[Drawing 6] The block diagram of the example of a measurement processor of the conventional 
coordinate measurement machine 

[Drawing 7] The flow chart of the probe path programming of the example of a measurement art of the 
conventional coordinate measurement machine 

[Drawing 8] The flow chart of measurement of the example of a measurement art of the conventional 
coordinate measurement machine 

[Drawing 9] The flow chart of measurement result processing of the example of a measurement art of 
the conventional coordinate measurement machine 
[Description of Notations] 



11 ... 


. Coordinate measurement machine 


12 ... 


. Gauge control section 


13 ... 


. Measurement data operation part 


14 ... 


. Probe path creation section 


15 ... 


. The measurement result write-in section 


16 ... 


. Drawing storage section 


17 ... 


. Input section 


18 ... 


. Display 


41 ... 


. Probe path creation directions step 


42 .... 


. Probe path creation step 


43 


. Measurement directions step 


44.... 


. Measurement step 


45 .... 


. Write-in position directions step 


46 .... 


Measurement result write-in step 
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[Drawing 2] 
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